Introduction
Synchrotron radiation in the sector magnets of the 4 GeV microtron designed at the Argonne National Laboratory produces a small but noticeable distortion of the closed orbits of the system and a very significant growth of the horizontal and longitudinal phase space emittances. Because of the small apertures in the three 25 meter linacs, it is important that the expected growth of the beam be calculated as accurately as possible.
For this reason, a computer program has been written which follows the motions of individual electrons in the four dimensional horizontal and longitudinal phase space as they are accelerated in the system. As the electrons go through the sector magnets, they emit quanta at random with randomly chosen energies. The final results show 63% emittance (area/v) values of 0.15 mm mrad and 630 keV degrees for the horizontal and longitudinal phase spaces respectively. The 99% values are about 4.6 times larger.
Brief Description of the Argonne Microtron Design
The Argonne microtron is adequately described by other reports at this conference. For the purposes of this paper, we call attention to the fact that there are 3 long 28 m linac sections separated by sector magnets from 3 dispersion sections where the orbits for different energies are separated. The radius of curvature in the sector magnet is proportonal to the energy, r = 3.2855E m/GeV.
(1) (2) where C = 88.5 m keV/GeV4 and r has been replaced by eq. 1. The phase error must slip to make up for the energy loss in the two sectors. From the linac focusing condition one finds that the amount of this slip is 3 3
--.768 E mrad/GeV = -50 mrad at 4 GeV (3) For the steady state condition (which doesn't actually exist), the energy error must change from -AE at the linac entrances to AE at linac exits. and for writing the special computer subroutine that gave numerical results. 
